Effect of human native low-density and high-density lipoproteins on prostaglandin production by mouse macrophage cell line P388D1: possible implications in pathogenesis of atherosclerosis.
Macrophages have been shown to play a key-role in the development of atherosclerotic lesions. Monocyte attraction and activation in the arterial wall lead to foam cell formation, cholesterol accumulation and secretion of inflammation mediators. Among macrophage secretions, prostacyclin and thromboxane are prostaglandins involved in the regulation of coagulation and vascular permeability. In this study, we have evaluated the effects of human native low-density and high-density lipoproteins on macrophage prostaglandin production (P388D1 mouse cell line). Lipoprotein fractions were purified from venous blood of healthy volunteers by sequential ultracentrifugation. After lipoprotein incubation with cells, supernatants were extracted and prostaglandins quantified by high-performance liquid chromatography. Our technique allows the determination of the main classes of prostaglandins. In the presence of low-density lipoproteins, time-course study showed an increase in total prostaglandin production within 10 min (50 times basal secretion level). This increase was dose-dependent. A steady-state was obtained at 20 mg protein LDL/1. Stimulation of thromboxane B2 and prostacyclin was predominant, with a main effect on the proaggregant thromboxane. Production of the proinflammatory PGF2 alpha and the immunoregulatory PGE2 was lower. In the presence of high-density lipoproteins, P388D1 cells also increased their total prostaglandin secretion at 30 min, in a dose-dependent manner. This increase was directly related to a stimulation of prostacyclin, with no significant effect on thromboxane. Our results demonstrate that normal low-density lipoproteins can stimulate macrophage prostaglandin secretions, with putative deleterious effects on the arterial wall, in particular thrombus formation. On the other hand, high-density lipoproteins, by mainly stimulating prostacyclin, could theoretically have a beneficial influence.